Abstract. The Unified Process is a widely used process framework for software development. The framework is covering many of the roles, activities and artifacts needed in a software development project. However, a tailoring of the framework is necessary to fit specific needs. This tailoring may be accomplished in various ways. In this paper we describe a concrete attempt to tailor the Rational Unified Process to a defined project type; a Mainstream Software Development Project Type. The paper has focus on the process of creating the tailored Rational Unified Process as well as the resulting Rational Unified Process. The paper makes some conclusions and has a proposition for further research.
Introduction
The Unified Process [1] and the commercial variant, the Rational Unified Process, RUP [2] are comprehensive process frameworks for software development projects. RUP defines a software development project as a set of disciplines, e.g. requirements handling, implementation etc., running from start to end trough a set of project phases. A project is performed by a group of actors, each having one or more well defined roles. Each role participates in one or more activities producing one or more artifacts. A discipline can run in iterations, that is, repetitions within a phase. Activities, roles and artifacts are the basic process elements of RUP.
However, RUP is a comprehensive framework, meaning that it is a more or less complete set of process elements that has to be tailored to each case as no project needs the complete set of elements.
Jacobson, Booch and Rumbaugh says in [1] 
p.416: "It [RUP] is a framework. It has to be tailored to a number of variables: the size of the system in work, the domain in which that system is to function, the complexity of the system and the experience, skill or process level of the project organization and its people." Further on they say: "Actually, to apply it, you need considerable further information."
So, it is clear that RUP needs to be tailored, downscaled and specialized to the context of use. Looking at literature there are not many guidelines on doing this [3] , [4] , [5] although the need for good practical guidelines and advice definitively is present.
While discussing adaptation of RUP, it is important to have in mind that RUP is a methodology suited for some software development projects, not all. Before you consider using RUP as a basis for your processes you should think of what you really need and what you really do not need. RUP is designed to support four basic properties of software projects: use-case based customer dialogue and documentation, an architecture focus, iterative processes and incremental product development. The idea of adapting RUP is to make it fit each specific project not loosing these properties. It is important to keep the integrity of RUP as a framework. So, an adapted or downscaled variant still defines a project in terms of phases and still describes the work as a complimentary set of disciplines. However, some disciplines may be omitted or even added.
The goal of this paper is to provide others considering remodeling and adapting a process framework in general, and RUP particularly, an insight in how this has been done in a small software company. Some aspects of the specialization process seems to have been working well, others not. This paper presents the adaptation process and also gives an analysis of this process and its result.
The work detailed in this article was carried out as part of a national research project in process improvement and software quality called SPIKE. SPIKE is short for Software Process Improvement through Knowledge and Experience. The participants are SINTEF, NTNU, the University of Oslo and several partners (companies) in the Norwegian ICT-industry. The industrial partners are interested in improving their development process, and are seeking concrete processes and methods to help them deliver high quality software with shorter time to market.
The paper starts with a Theoretical context, giving a brief introduction to methodologies and frameworks and various strategies of making these fit specific project needs of process support. It then describes the action research as the Research method of choice. The rest of the paper is arranged according to the research method phases; Diagnosing, Action planning, Action taking, Evaluating and Learning. Finally a Conclusion is given and Further research suggested.
Theoretical context

Software Development Methodology and Frameworks
The term methodology is defined as "A body of methods, rules, and postulates employed by a discipline: a particular procedure or set of procedures" by the Merriam-Webster dictionary [6] . Basically, a methodology describes how someone, e.g. an organization performs a task, e.g. software development. In a broad sense, a software development methodology describes aspects such as how to communicate with customers, sales strategy, how to describe requirements, use of tools, test practices, documentation, planning, reporting and so on. In our context we talk about methodologies for running projects with a defined customer having more or less defined goals initially. Besides describing techniques, roles etc. most methodologies are based on a set of basic values. Examples are User centric, Architecture centric, Agile, Risk driven and many more. RUP has four basic values: Use-Case Driven, Architecture-Centric, Iterative and Incremental. These values should be retained regardless of how RUP as a framework is adapted. A methodology framework is a comprehensive description of a methodology describing approximately all possible details of almost all possible processes within the scope of the framework. This means that a framework is not a description of a specific case; it is a foundation for adaptation. The challenge is how to adapt it to each case (project) and keep the basic values and features of the framework.
Adaptation of RUP
Process framwork (e.g.RUP)
Fig. 1. Three possible approaches for adaptation
The process of adapting RUP can possibly take many forms. IBM Rational, the provider of RUP has defined the Process Engineering Process (PEP) [5] . This is a comprehensive adaptation process requiring a fairly big amount of resources (people and time). This may very well be appropriate for larger companies, but for the small ones this process may be too expensive. Adaptation of a framework, such as RUP, can take one of (at least) three approaches; see Fig. 1 . The starting point is a process framework that is general and complete with respect to tasks, roles and products. In approach A, the framework is adapted, in one step, for each project, thus representing a heavy job in each case. This can be justified for large projects where the initial adaptation process itself becomes only a small part of the total amount of work being done in the project. In approach B, the organization does an up-front adaptation producing a subset of the framework, still being a framework, but now tuned to the organizations general characteristics. This is the intentional process of PEP. In approach C, the organization first identifies and describes a set of recurring project types. Having knowledge of characteristics and differences of these types, an adaptation is done for each type.
No matter which approach being used; in the last step, a final adaptation is done to each case (project). The agility of this final fine tuning increases with respect to the extent of the up-front adaptation. This is a general view of methodological adaptation or down-scaling. It applies to many types of process frameworks, including RUP. Further on, adapting RUP in practice means to decide on which process elements to keep, remove, alter or add. These decisions can be based on assumptions, experience, goals and visions. It is the quality of this underlying knowledge and experience that determines how good these decisions are.
Running an adaptation process, in general, can be seen as a knowledge management activity as experience and knowledge, both tacit and explicit, is being structured, documented and communicated trough the resulting software process description [7] .
Research Method
Due to the cooperative nature of this research project with company external researchers acting partly as consultants and partly as researchers, we decided to adopt action research as our approach. Avison et.al. [8] describes action research as: "unique in the way it associates research and practice. … Action research combines theory and practice through change and reflection in an immediate problematic situation within a mutually acceptable ethical framework." Susman and Evered [9] described an approach to action research that is widely used today. We have adopted elements from this approach in our research project. The approach requires the establishment of a client-system infrastructure or research environment. In our case this was already taken care of through the researchers and company's involvement in the SPIKE research program. The approach further specifies five identifiable phases, which are iterated: diagnosing, action planning, action taking, evaluating and specifying learning. This report details some of our findings and experiences from the initial phases. Our coverage of the evaluating and learning phases are based on our own observations of the process so far. A more thorough evaluation will be carried out as the company takes the resulting process description into use in real projects.
In the diagnosing phase, we used semi structured interviews and workshops with key employees. We interviewed five employees concerning their general experience with projects in the company. This gave us the material to do a more focused interview with five other employees concerning their specific experience with RUP in the company. In addition to this, several work-meetings were held with the management of the company where the SPI approach was discussed.
In the action planning phase, the researchers made a literature survey of the field of adapting RUP. It was decided to identify possible project types run by the company. This was done during two iterations, the first one a bottom-up approach, the second one a top-down approach. The top-down approach led to definition of three project types. In order to adapt the first project type, it was decided that the researchers should facilitate a workshop where key employees were invited to define the adapted process.
The workshop was carried out as part of the action taking phase. It was carried out over two days, since it was discovered that we needed more time than originally planned. At the first day we noted that the lack of a RUP mentor slowed the process considerably due to a lot of discussion on what was actually meant by the different concepts. At the second day, one such mentor was present, and the process was much more fluent. The result from the workshop was a coarse RUP skeleton, which was given to the company for more refinement. The company has conducted two internal workshops with its employees to refine the process. In addition they have initiated a project to put this information on a Wiki web, in order to make the adapted process available to all employees.
As the project moves into the evaluation phase, the role of the scientists switches to a more observational role. We plan on following the use of the adapted process for several development projects. By taking measures along the way we hope to be able to ascertain how successful the initiative has been for the company in its current context.
Research Context
The company described in this case is today a Norwegian software consultancy company with 50 employees, located in two different geographic offices. During the work described in this paper the company was declared bankrupt, and then restarted with new owners. The first part of the action planning and action taking described in this paper took place before the bankruptcy. The first attempt to identify project types was done, using a bottom-up approach. Just before the bankruptcy this approach was evaluated and the company and the researchers decided that this approach did not work. The company then had about 70 employees.
When the company was restarted, the researchers continued to the work mainly together with the other office, but the focus was still the same, and the most actual people from the company did not change. The company is mainly developing software systems with heavy back-end logic and often with a web front-end, typically portals. However, they also develop lighter solutions with most emphasis on the frontend.
The company acts as an independent software supplier, though there are close relationships to the biggest customers. Of the 50 employees today, 35 are working as software developers. Java and J2EE are used as development platform. The domain of which the company develops software is mainly for the banking and finance sector, as well as for public sector. The company has run 50 development projects within the bank and finance sector the last twelve years, and about 30-40 projects within the public sector the last 15 years.
Four employees are certified RUP-mentors acting as advisors in other SWorganizations, in addition to this they run training courses in RUP and related subjects. The company utilizes their high competence in RUP and most projects are more or less inspired by RUP, however, the company's management has seen a need and a possibility to improve their use of RUP.
Diagnosing
The decision to initiate a project-type specific adaptation process was made by the company when SPIKE started.
The diagnosing phase was initiated by a few workshops where an internal software development process group defined the strategy in cooperation with the authors. With the past experience in mind they decided to go for a top-down approach, starting out with the complete RUP set of process elements and then customize this set to a set of defined project types. This decision was supported by the findings in two rounds of interviews in the company.
This phase of the work was conducted mainly by three different motivations:
The researchers needed more insight into the company, the development organization of the company, as well as the most recent software development projects conducted by the company.
2.
The company needed to be more conscious about its own use of RUP; these interviews were means in that respect. 3.
The use of RUP in the company needed to be documented as a basis for further work; this includes the overall use, but also strengths and weaknesses by the use, in the view of people working in projects in the company.
Interview 1: General experiences from project work 5 employees having various project experiences were interviewed. The roles of these persons were developer/systems architect, project leader/manager, project leader, senior developer and developer/architect/DBA. The intention of this group of interviews was to get a perception of common problems and challenges in development projects to establish a basis for process improvement initiatives in the company.
The interviews revealed that the customer dialogue could be better (requirements handling and project planning). The reuse of templates could be better. It is too much documentation formalism. Estimates often fail and there is a need of better change management Interview 2: Special experiences with RUP Another group of 5 employees was interviewed to get a view of their experience using RUP. The role of these persons was developer, developer/project leader, developer/project leader/test leader, project leader/requirements responsible, and customer contact.
All of the five had some knowledge and experience with RUP, some had participated on internal courses, and some had read literature. However, none had thorough knowledge and experience. About the practical use, it seemed that RUP was used just to a small extent, it depended on the type of project. The reason for this may be superficial knowledge of RUP and that some felt that RUP does not fit their needs.
These two iterations of interviews gave no clear answer, however they indicate that RUP and the use of it can be improved. The summary from the interviews was used to decide to initiate an adaptation process as described in this paper.
Action planning
Projects conducted by the company varied with respect to domain, degree of experimentation, technology, contract form etc. In addition, most projects were too small to initiate a project-specific specialization (ref Figure 1, approach A) . However, it seemed that this company usually ran a few similar types of projects. This lead to the idea to define a set of processes fitting each type of project. The idea is that this will reduce the need of a costly up-front specialization per project and also avoid an expensive per-project adaptation. Based on this realization the company decided to try out approach C in figure 1 in cooperation with the authors. The company would define a set of project types which covered most of their projects and define a downscaled RUP to each project type.
To define a set of project types we decided to hold a workshop to identify the company's three main project types based on a top down approach. The reason for selecting the top down approach was the company's previous failure to define project types based on a bottom up approach. The participants of the workshop consisted of people from the company with a complimentary and thorough knowledge of the company's software development projects, some of them were also RUP mentors. It was also decided that the participants should come up with a classification system to describe and distinguish the three project types.
Given the three distinct project types, the challenge was how to adapt RUP to each project type. There seemed to be wide agreement that adapting RUP was necessary, yet little information was available on how to actually carry out this adaptation process. What little information was available consisted of rather complex and expensive methods. Instead of using any of these methods we decided to go for a simpler and pragmatic approach. It was decided that the researchers should facilitate a workshop where key employees were invited to define the adapted process. The structure of the workshop was planned by the researchers based on their experience and input from the literature, and the participants were selected by the company based on their experience with different disciplines.
After this workshop the material was left to the company to refine and document with little input from the researchers.
Action taking
The RUP adaptation itself was separated in four main phases:
A 
A: Defining the project types
We conducted a workshop where five participants from the company, representing a group with a complimentary and thorough knowledge of software development projects in general and RUP in special (some of them RUP mentors), were allowed to define three to four common types of projects. To be able to distinguish and describe the project types we defined a simple classification system. During a series of workshops a group representing all project roles identified a set of project capabilities to be used to describe the project types. A project capability, in this context, is a feature or a characteristic that is general to all projects but where the size or weight does vary. We identified 13 characteristics; business critically for the customer, technology knowledge, access to resources, risk, test environment, size, degree of reuse, contract form, project team, exposure, customer orientation, system integration and scope The three selected types of projects were Mainstream Projects, Push-button Projects and Greenfield Projects. Here presented with a few characteristics:
Mainstream projects
Push-button projects Greenfield projects -integration with other systems are important -the technology are well known -the size are initially unclear -the risk is moderate -the technology is well known -low-risk project -well defined project size -often a fixed price project -need of extensive research and innovation -the size are initially unclear -high risk project -newer fixed price
B: The definition of the mainstream project type
We selected the mainstream project type since this was the most important type for the company with respect to earning. The two other project types will be handled later.
Originally we envisaged a workshop to define a list of RUP elements necessary for the different disciplines and phases. The result from this would be a list that needed some refinement and quality assurance before it could be documented and put into use in a project. The method we ended up with was not far from this. It consisted of two days where the focus was defined by RUP elements viewed from the point of view of either the RUP phases or the RUP disciplines.
On the first day we gathered a group of employees with relevant experience from mainstream projects, meaning people that have both the theoretical and practical knowledge of RUP from projects as well as experience relevant to the defined project type. We tried to ensure that all the disciplines of RUP should be covered by the experience of the workshop participants. The process of the initial workshop was as follow:
1) The workshop facilitators (the researchers) explained the defined project type for the group and this was discussed. This was done to establish a common mindset for the rest of the work. 3) The workshop facilitators displayed a list of all RUP process elements using a video projector. A process element was a defined role, artifact or activity. The elements were ordered per RUP discipline. Starting at the top the group made decisions for each element whether to keep, remove or alter the element. The two previous steps was used as basis for taking decisions and was referred to during the selection process. However, this turned out to be a circumstantial process. The group and the workshop leaders agreed to only focus on artifacts, thus speeding up the process to a practical level. When an artifact was removed, this implicitly also indicated how roles and activities should be affected. An example of a artifact that was decided to be deselected is 'Capsule'. The RUP documentation explains that this is an artifact "Used only for the design of real-time or reactive systems..", thus not relevant for the Mainstream project type described and discussed in step 1.
Step 3 was not finished by the end of the first day. One of the main reasons for this was that there was no RUP mentor present. Subsequently there was a lot of argument over what the different RUP concepts actually meant, and a lot of the time was spent searching for information. Another reason was that we initially tried to define artifacts, roles and activities; this took up a lot of time, thus it was decided to just focus on artifacts. Since the list was not finished at the end of the day, it was decided to spend a second day to finish the work. In the second day we only focused on artifacts and the company provided us with a RUP mentor. This time the process worked more fluently and we were able to finish the list of adapted RUP elements to mainstream projects.
C: Maturing the downsized RUP
Due to the composition of the members of the workshop, some disciplines were better covered than others. This sparked some discussion in the company on how to proceed. They found it necessary to involve more people to increase the information on certain disciplines, and it was decided that to increase the usefulness of the process it was necessary to run more iterations to gather experience from all the disciplines.
Having compiled the list of process elements the company continued the process by involving more of the employees. This to incorporate more relevant experiences and, not at least, to establish a common ownership. The focus turned from selecting/deselecting process elements at a very low level to focusing on best practices, in this case meaning to focus on vital project activities. Their next step was to define critical activities for each phase of RUP. This was done in a separate internal workshop. For each phase they held a discussion on what the critical activities were. When they agreed on an activity they found a descriptive name for it and proceeded to answer two questions: 1) What is accomplished by performing this activity? And 2) What is the risk of not performing this activity, or not performing it properly?
The name of the activity and the answer to the two questions was written on a piece of paper and post-it notes and put on a large paper that covered the wall. There was one such paper for each phase.
D: The initial documentation of the mainstream project activities
Having specialized RUP, or any other process for that matter, does not complete the job. The result must be brought out to the frontline people -the project leaders, the developers, the architects and so on. They must have the information at their fingertips in the actual situation of use in a form that makes them want to use it. There is a variety of practical ways of communication this information, from simple documents, to simple web-pages, to comprehensive hypertext documentation. Rational offers an electronic process guide that documents RUP in detail (RUP Online). This is a knowledge base with a web interface that describes roles, activities and artifacts (and templates for these -all arranged within the phases and disciplines of RUP. However, RUP online is comprehensive and may be more confusing than helpful to project members in need of specific project support. Any documentation of the process must reflect the modifications resulting from the specialization process.
Instead of using the tools from Rational, the company decided to establish a simple Wiki-web [10] with just-enough information and functionality to get the message out. This web does not resemble to the RUP-online documentation which holds a well of details. This Wiki can be seen as a common electronic whiteboard, where all users have more or less full access to the information and the rights to update it.. This Wiki Web is a company internal web-site that in simple terms describes the outcome of the workshops and the company internal process work. It explains the characteristics of the project type(s) so that the user can evaluate how well the variant suits the actual project and can also be used as a checklist to plan the project. The simple process documentation on the Wiki Web references RUP Online (web link) to lead the user to helpful descriptions and templates. A Wiki-Web also allows the users to add information thus being a dynamic process repository. One idea (not yet tested) is to store project experiences together with the process descriptions to offer later projects an insight into specific and relevant experience.
The resulting process description
The resulting process documentation, presented trough the Wiki-web, is much simpler than we initially would think. It is more a guide into RUP than an independent complete process guide.
The process definition of the Mainstream type of projects is simply a list of critical activities where each activity is defined by 1) a title stating the purpose of the activity, 2) a short description, 3) the context of the activity, 4) reasons for why this is an important activity for this project type, 5) risks by omitting the activity, 6) a checklist for completion of the activity and 7) recommended problem solving approach. All these seven parts are presented on one page.
These activities are arranged with respect to the standard phases of RUP and also has some links to relevant information in RUP Online, e.g. to templates etc. This simple description is intentionally on a high level, omitting most of the details of RUP. The Wiki-web offers this information to all project members via the intranet. A separate area is created for each project where the project members document their best practices, templates used, comments to the process. In general, this is an experience reporting tool that communicates practical experiences for a given project type to others.
The case company has constituted a process group that continuously updates and refines the content of the Wiki based on real experiences being reported on the Wiki.
Evaluating
The company did from the beginning focus on project types. During the work described here, two different approaches were tried in order to define different types of projects. The bottom-up approach was tried first, and then the top-down approach. The bottom-up approach did not succeed as it became too complex to document a big amount of project experiences and identify a few common variants of RUP. During the workshops where this approach was tried, it was clear that the participants felt that the project types in some ways were defined already, but not given. The company had an informal definition of project types, not named ones, but with some consensus among the developers what these types were. In the workshops we tried to keep the entire focus on the characteristics of the project types, and the participants were not "allowed" to state types of projects. This approach clearly made the participants frustrated, and the approach did not bring up any defined project types based on the defined characteristics.
We did succeed with a top-down approach to defining a set of project typesstarting by loosely naming typical types and then describe typical aspects trough a workshop. The participants were told to name three project types in the beginning, and this strict introduction seems to have helped the participants to reflect over what is really separating the different types of projects there were working on. The three types were relatively easy to identify and name. During the work these initial types were kept, and the belief that these were the important types grew. Even though the initial try with focus on project characteristics did not succeed, this attempt kept the focus on project characteristics during the whole work described here, and the participants were more conscious about what is a project type than the case might have been without the first try. The researchers therefore would like to recommend trying to keep focus on different aspects and characteristics of software projects.
During the work the focus has been on one type of projects only. The company did pick the type of project which was most important with respect to earnings and risk control, and the first attempt to tailor RUP was for this single type only. This focus seems to have been an important factor when it comes to the ability to tailor RUP. Having a common, well defined, mindset makes the decisions easier and the result simpler and more focused.
In this case study, a discussion of which tool to use for the documentation and deployment of the tailored RUP was postponed to a moment when the discussion about the content of the tailored RUP was in place. Adapting and documenting RUP or any other methodological framework is not done solely using a tool. The most crucial part of such a job is to involve a broad group of people having through experience with both the framework and -not at least -practical project work. The work in this case supports this presumption.
Employees in this company have knowledge of RUP above the average of what we have seen in analogous software development organizations in Norway. The work in the company shows that it is important to have a tailoring process that must be based on experience; it can be seen as a knowledge management, and documentation, process. Despite the company's knowledge of RUP, running such a process has not been easy and straight forward at all. The strategy has changed during the course of work based on new insights and achieved results (or lack of such).
communication of the result, the Wiki web. In general it seems that the adaptation is best done as a simple, pragmatic process not as a heavily up-front planned and strictly managed process. It seems that the good old KISS-strategy once again have proven its superiority; Keep It Simple Stupid.
Some specific experiences from the tailoring workshops
Having good knowledge and experience is important to ensure sound decisions on how to adapt RUP. This however presupposes that such experience is available within the organization, which was the case in the project that this paper is based on. If the overall knowledge of RUP is weak the group can be strengthened by hiring a RUPmentor. The mentor is a certified expert that will be in position to answer questions and explain details of RUP.
Having a group working through the three steps of the initial workshop should take about one working day, given that the workshop leaders have prepared the work, the focus is on artifacts from a discipline point of view, and that there is a RUP mentor present to explain any uncertainties. To ensure a good result it is vital to include people with experience from all the disciplines of RUP.
Do not try to gather too much information in one single workshop. Concentrate on one issue at a time.
It is important to be patient; the outcome of the initial workshops was nothing but an altered list of RUP process elements. This list has to be matured and quality assured before it can be documented and put into use in projects.
Conclusion
We have presented a simple pragmatic method for adapting the RUP to a specific project type in a company. The method involves a series of workshops in which the key success factor seems to have been focus. Focus both through a specific project type, specific process elements and through phases or disciplines. Another key success factor is that a workshop consists of persons with the proper experience with regards to the focus.
The focus on a specific project type seems to have kept the participants on track throughout the adaptation process. It seems to have eased the process since everyone had a clear concept of what should be done in that particular project type. However, the benefits from making a project type adaptation as compared to making a projector a company specific adaptation have yet to be evaluated.
The adaptation method has been a success in that the company has come up with a simple process for their most common project type, which has been made available for all employees. Whether this process becomes a success will be determined through further studies of the actual use patterns.
